Objectives: The reprogramming of cancer cells into induced pluripotent stem cells or less aggressive cancer cells can provide a modern platform to study cancer-related genes and their interactions with cell environment before and after reprogramming.
| INTRODUCTION
In recent years, different research groups focused on identification of genetic changes related to carcinogenesis, possible epigenetic mechanisms and chromosomal alterations responsible for cell transformation, tumour initiation and progression. 1, 2 Reversion of cancer cells into induced pluripotent stem cells (iPSC) or into a less aggressive cancer cell population is a challenge that has also been discussed during last decades. Due to highly heterogeneous nature of cancer cells, such transformation involves many genetic and epigenetic factors, 3 which are specific for each type of tumour. 4, 5 Different methods of cancer cells reprogramming have been established 6, 7 and demonstrate a possibility to obtain less aggressive 8 or even normal cells. These methods, however, are quite complex, thus a simpler and efficient method of reprogramming is still required. As soon as iPSC technology, which demonstrated the capacity to reprogram terminally differentiated cells into embryonic stem cells (ESC)-like, 9,10 was developed, it strongly attracted the attention of researches, opening new perspectives for stem cell personalized therapies and offering a powerful in vitro model for drug screening. Currently, it was suggested to be used for cancer cells reprogramming, 11 thus providing a modern platform to study cancer-related genes and the interaction between these genes and cell environment before and after reprogramming, in order to elucidate the mechanisms of cancer occurrence and progression. 7 Using this novel dedifferentiation technique, reprogrammed cancer cells with or without cancer properties can be produced. 12 Heterogeneity is an intrinsic characteristic of melanoma cells that contribute to the vast phenotypic and genotypic variety of these tumours. [13] [14] [15] [16] An interesting way to modulate this phenomenon is the reprogramming of these tumourous cells, followed by check out of what this entails in terms of expression of tumour markers and cancer stem cells (CSC) markers [17] [18] [19] as well. Thereby, the tumour cells reprogramming is mostly an interesting strategy to understand which phenomenon leads to heterogeneity.
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Commonly retroviral or lentiviral vectors are used to generate iPSC, however such plasmids may integrate into the genome of the host cells. 10, 21 This aleatory integration may result in malignant transformations caused by mutagenesis, which can increase the instability in tumoural cells that have already accumulated mutations. 22, 23 Moreover, during reprogramming, the cells increase their intolerance to different types of DNA damage that may occur due to different reasons, including viral integration. Therefore, it is of a great importance to test non-viral methods to obtain transgene-free cancer cells-
Herein, we used non-viral minicircle DNA, which contained the four reprogramming factors Oct4, Sox2, Lin 28, Nanog (OSLN), and the green fluorescent protein (GFP) reporter gene in order to reprogram murine melanoma B16F10 cells, which was previously employed to generate transgene-free iPSC from adult human cells. 24 We also aimed to investigate the reprogramming capacity of these tumour cells in order to establish a model for studying the mechanisms of loss of malignancy through reprogramming of tumour cells into cancer iPSC. This technique is advantageous in translation studies, once it allows verifying the tumoural cell answer after reprogramming in the absence of genomic modification, viral sequences, effectively mitigating safety concerns. 
| MATERIALS AND METHODS

| Cell culture
| Cell cycle analysis
Synchronization of B16F10 and derived cells has been performed through deprivation of serum for 24 hours, which followed by the in- 
| Phalloidin staining
The actin cytoskeleton was visualized using fluorescently labelled phalloidin which binds to and stabilizes f-actin. 25 Cells were washed twice with PBS and then fixed using 1 mL of 4% paraformaldehyde (Sigma-Aldrich Chemie GmbH, Munich, Germany). After washing twice with PBS, cells were permeabilized with 1 mL 0.1%-Triton X-100 (Sigma-Aldrich Chemie GmbH) for 10 minutes at room temperature. Besides, again washing twice with PBS and after the cells were incubated with FICT-phalloidin (Sigma-Aldrich) for 1 hour at 37°C.
Co-stainings with Hoechst (Invitrogen) were performed as described above. Specimens were embedded in Vectashield and sealed with cover slips.
| Immunofluorescence
The Immunofluorescence was visualized in a Nikon Eclipse Ni (Tokyo, Japan) microscope. T A B L E 1 Primers details Table 1 . PCR reactions were performed by initially denaturing cDNA at 95°C for 5 minutes followed by 30 cycles of denaturing at 95°C for 30 seconds, annealing at 58-62°C for 1 minute, extension at 72°C for 1 minute, and a final 10 minutes extension at 72°C. PCR products were loaded into 1.2% agarose gels containing 0.6 lg/mL ethidium bromide and run in Tris-acetate-ethylenediaminetetraacetic acid buffer. The Uvitec 2.0 (Cambridge, UK) gel documentation station was used to observe PCR products. 
| Tumour formation and histological analysis
| RESULTS
| Transfection assay
We used the minicircles DNA containing GFP in order to induce when compared with 3T3 (~10%) and MEF (~1%) that received the same vector ( Figure 1H ). (Figure 2A ). It is of knowledge that stem cells divide asymmetrically, thus producing two daughter cells with different cellular fates: one is a copy of the original stem cell, while second is a daughter programmed to differentiate into a non-stem cell fate. 26 After reprogramming, B16F10 cells demonstrate both asymmetrical and symmetrical division ( Figure 2A1 ,B,B1).
| Morphology of MMRC clones
Three colonies of different morphologies were selected for further analysis. The morphology of the parental cell line B16F10 and of three MMRC colonies is presented in Figure 3A iPSC. Figure 3A1 -D1 highlight differences in cytoskeleton organization among parental cells and MMRC clones.
| Expression pluripotent stem cell markers by MMRC clones
After reprogramming, isolated clones showed expression of the three transcription factors ( Figure 4A-C5) . However, expression of Oct4, Nanog and Sox2 transcription factors were already ob- 
| In vivo pluripotency assay
In In our study, we also observed that expression of pluripotent stem cell markers in MMRCC was lower than in ESC. Although, endogenous expression levels of pluripotent genes could be relevant to tumour cell malignancy and malignant transformation, 36 it is not clear whether these gene products would be translated into functional proteins. Recent reports have identified asymmetric cell division in various cancers that were characterized by the presence of a subpopulation of cells that share some stem cell-like properties (CSC), which shows a negative correlation between the frequency of asymmetric division and their proliferative capacity. Based on this, highly proliferative CSC performs more symmetric division than asymmetric.
44-46
Although we did not perform statistic evaluation of symmetric than asymmetric divisions in parental and reprogrammed cells, asymmetric division was mainly observed in reprogrammed clones, which suggest more immature state of these cells.
Our reprogramming was unstable, compared to Zhao et al. (2015), 30 which achieved a complete murine melanoma reprogramming, corroborating with studies that include an inefficient and unstable reprogramming of tumour cells. 47 The multistep repeated transfections 
